























DR. ROBERT ]J. MOON:

‘Space Must Be Quantized’

Eobert | Moon, pn}h_-s:m.r emendues af the Linfenaty ol
Chicage, discussed the idea that led to his hypothesis of
the geomefry of the mucleus in an intenvew published in
Executive Inrl.:lllgrne e Review, Nov. 6, T8E7. His remarks are
excerpted hene

The particular experiment that provided the immediate
spark leading 1o the development of my model of the nu-
clivus wak one By Mobsel Price wanner Klaus von Klll!.n'lrrp,'.

Yan IIG,1i11mg_ is a Cerman who looked at the conouctivity
af very thin pleces of semiconductor. A couple of elec-
trodes are placed on i1, The electrodes are designed 1o keep
aconstant curnent running through the thin semiconducior
strip. A uniform magnetic Tl i :IF;J'IEI‘." perpendicular o
the thin sirip, cutting across the flow of the electron curren

P | sy

i the semicondector strip. This applied magnetic field,
thus, bends the conduction electrans in the semiconductor
=0 that they move toward the side. It the field is of sufficient
strength, the electrons become trapped into circular orbits.

This alteration of the paths of the conduction electrons
produces what appears to be a charge potential across the
strip and perpendicular to the original current flow, pro-
ducing a resistance. If you measure this new potential as
you increase the magnetic field, you find that the horizontal
charge potential will rise until a plateaw is reached. You can
conlinue to increase the magnetic field without anything
happening, within certain bowndaries, but then once the
magnetic field is increased beyond a certain value, the po-
tential will begin to rise again until another plateau is
reached, where, within cerain boundaries, the potential
again does not increase with an increasing magnetic fleld.

Whai is being measured is the Hall resistance, the valtage
acrass the current low, horzontal to the direction of the
original current, diviclesd by the ::rlgm.ll currenl.

All of this was done by von Kliteing at liquid hydrogen
temperaiures (o keep it cool and prevent the vibration of
particles in the semiconductor lattice, a silicon semi-
conductor. The curreni was kept constant by the elecirodes
embedded in it

Under these special conditions, as the current is plotted
as a function of the magnetic field, we find that plateaus
emaergee, There are five disting plateaus. At the highest field
5Ir|.'lngl:h the resistance turms oul o be 25 812 815 ohms. As
wp reduce the field, we find thie nes F‘l|ulr..iu af 12 006 olirs,
anid 50 on, until after the fifth, the platcaus become bess
distingt.

The thisory is that the strong magnetic field forces the
glectrons of a two-dimensional electron gas into closed
paths. Just as in the atomic nucleus, only a definite number
of rotational states is possible, and only a definite number
of electrons can belong to the same state, This rotaticnal
state is called the Landau level.

Wit we have here is a slowly increasing magnetic induwc-
tion, and resistance increases untll plateaw values are fownd.
At these values, there is no further drop in vollage over a
certain band of increased magnetic induction. Some elec-
trons feovwe appear o travel through the semiconductor as if
il were a superconductor.

Dr. Robert |, Moon: *1 began o copclude that there musi
be structure in space, and that space must be quantized. ®
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The question | asked moself was, why at higher field
strengths did no more plateaus appear? Why did no higher
plateaw appear, for example, at 51,625 ohms? At the lower
end it was clear what the boundary wai—an the point at
which six pairs of electrons were orbiting together, the
electrons would be close-packed, but the magnetic field
was too weak to create such a geometry. However, | asked
mysell what the limil was at the upper end,

This was what led 1o my model of the structure of the
atomic nucleus, | started out by considering that the orhbital
structure of the electrons would have to account for the
occurrence of the plateaus von Klitzing found, and | real-
fzed that the electrons had to be spinning together in pairs
as well as orbiting. That was the significance of the upper
boundary occurting at the value of 25,000-plus ohms.

I first concluded that this happens because the eleciron
has a spin. It spins around its axis and a current is produced
by the spin, and the spinning charges produce a little mag-
net,

According to Ohm's law, the current is equal to the field
divided by the resistance, so that the resistance is equal to
the field divided by the current. Von Klitzing found that the
resistance in the last plateau was 25,812 ohms. | wanted to
firvd Gt wihy this was the last distinct plateau.

First of all, | realized that the electrons seem o like sach
other very well. They travel around in pairs, especially in
solid-state materials such as semiconductors, The spins will
be in opposite directions, so that the north pole of one will
match up with the south pole of the other,

Well, as long as we are limited to a two-dimensional space,
then we see that by the time we get six pairs orbiting, we
will have close packing. We see a geomelry emerging, a
structure of the electron flow in the semiconductor,

Mow, the Hall resistance is determined by Flanck’s con-
stant divided by the ratio of the charge squared. But we also
find this term in the fine structure constant. Here, however,
ithe Hall resistance must be multiplied by the term (ju, = cb
lc=the velocity of light]; in other words, we must take the
ratio of the Hall resistance to the impedance of free space.
We can look at this as a ratio of two different kinds of
resistance, that within a medium to that within free space
itself.

This led me to look for a three-space geometry analogous
ta that which | had found in the two-dimensional space in
which the Hall effect fakes place, | began to wonder how
many electron pairs could be put together in three-space,
and | saw that one might go up to 68 pairs plus a single
electron, in order to prodece 137, which is the inverse of
the fine structure constant,

Well, that's the way ideas begin to grow. Then it becomes
very exciting. And then you begin o wonder, why these
pairs, and why does this happent

Space Has a Struciure
The velocity of light times the permeability of free space
is what we call the impedance of free space. There is some-
"thing very interesting about the impedance of free space.
According to accepted theory, free space is a vacuum, If

this is 50, how can it exhibit impedance? But it does. The
answer, of course, is that there is no such thing asa vacuum,
and what we call free space has a structure.

The impedance of free space is called reactive imped-
ance, since we can store energy in it without the energy
dissipating. Similarly, radiation will travel through a vac-
vum without losing energy. Since there is no matter in free
space, there is nothing there to dissipate the energy. There
is nothing for the radiation to collide with, so to speak, or
be absorteed by, 5o the energy just keeps there. This (s what
wir call the reactive component.

Itis “reactive,” because it does not dissipate the energy,
but is passive. And this equals 376+ ohms. This reactive
impedance is one of the imporfant components of the
equation of the fine structure constant,

The equations for the fine structure constant will ahways
inveslve the ratio, 1;137, and actually this ratio, as Bohr looked
atit, was the ratio of the velochty of the electron in the first
Bohrorbit to the velocity of light, That is, if you multiply the
velocity of the electron in the first Bohr orbit of the hydro-
gen atom by 137, you get the velocity of light.

The orbiting electron is bound to the hydrogen atom
around which it is erbiting. This stuck in my mind for several
years. Immediately as you begin looking at this ratio, you
see that this is identical with the impedance in a material
medium, like the semiconductor von Klitzing experi-
mented with, compared to the permeability of space.

Mo Emply Space

Since the Hall resistance is dissipative, then we have here
a ratio between twio different kinds of resistance, a resis-
tance within a matenal medivm and a resistance of “space.
That being the case, we are entitled to seek a geometry of
space—or in other words, we are no longer able o alk
about *empty space.” From looking at von Klitzing's exper-
iment, | was led to these new conclusions.

This is the equation for a, the fine structure constant:

Tia = 2hfleTu,cl.

Another conclusion | was able to draw, was why the num-
ber “2° appears in the fine structure constant, Waell, it turns
out that the 2 indicates the pairing of the electrans, And
when vou get this ratio, this turns out to be 1:137. So you
have the ratio of the impedance of free space, which is
nondissipative, over the impedance in a material media, as
measured by von Klitzing, which is dissipative, giving you
approximately 1:137. We have seen major advances in
semiconducions in recent decades which permil us to make
very accurate measurements of the fine strecture constant,

Today, we have even better methods based on supercon-
ductors, Ina superconductor, the impedance will be very
low, like thatof free space. There is no place for the electron
in the superconductor to lose energy.

As a result of this, | began to conclude that there must be
structure in space, and that space must be guantized, O
course, | had been thinking about these ideas in a more
general way, for a long time, but looking at von Klitzing's
work in this way, allowed me to put them together in a new
way, and make some new discoveries.
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other smaller tetrahedron, dual to its parent (Figure 135,
The connection of the midpaoints of the edges of the other
four solids creates, respectively, the cuboctahedron—from
the cube or octahedron—and the kcosidodecahedron—
fram the icosabedron or dodecahedron (Figure 14)

These are the key concepts of gerometry needed 1o see
haovw the neutrons are lawfully placed on the already existing
structure of the nuclews. Once this is done, it can be sesn
that the pericdicity of Meyer and Mendeleyev's periodic
table is completely coherent with this new view of the nu-
deus. The points of complation of the profon shells define
the polnts of greatest stability of the nuclews, reflected in

the abundancy of these elemants, while the completion af

the neutron shells comesponds to the ends of the periods

of the periodic table, The neutron shells also have a highly |
symmaetric and sometimes complete configuration in the

elements for which the proton shells are complete. This is

all readily seen in the table of neutron configurations | have

hypothesired (Tabbe 2).

The siructuine I}Eglﬁﬁ woith & hilivim fuclewt, or ilpha
partiche—a tetrahedron containing two protons and two
neutrans at its four vertices. 'I'ngn an ta the third element,
lithium, the profons must move oubward to start building
up thieir firdl shell on the vertices of a cubse, The bao neu-

Figure 12
TETRAHEDRO® INSCRIBED IM A CLIBE
Every cube implies a tefrahedron, Four diagonally ap-
pasite vertices of the cube form the vertices of the
tetrahedron, The six edges of the tetrahedron form
the diagonals of the cube’s faces, and their midpaints
are equivalent to the center of the cubic faces.

Flgure 13
ALFHA PARTICLE AND TETRAHEDRODM
The smaller dual tetrahedron, which represents the
alpha partiche, has an edge length only one third that
of its parernt.

Figure 14
CUBDCTAHEDROMN AND WCOSIDODECAHEDRON
The Archimedean sofid known as the cuboctahedron can be derived by connecting the midpoints of the 12 edges

of either the cube (a) or the octahedran (b). Similarly, the icosidodecahedron is derved by connecting the midpoints
of either the icosahedran (g) of the dedecabedran fd),
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trons that were on the vertices of the alpha particle have no
need 10 leave, Howewer, any additional neutrons will place
themselves al the centers of the faces of the cube, which is
the same place as the midpoints of the edges of the larger
tetrahedron, {The smaller tetrahedron is calbed the alpha
particle.} Thus, at b-carbon-12, there are two neutrons on
the alpha particle and four on the faces of the cube (Figure
15).* For clarity, bere is another exsample: the proton struc-
ture of 8-oxygen-16 (Figure 161, O the eight neutrons, two

are on the inner alpha particle and six on the midpoints of
the: six edges of the larger tetrahedron (or, the same thing,
the face centers of the cubel, marking the completion of
this shell. The eight protons locate on the eight vertices of
the cube, Thus, not only is ocygen highly symmetrical with
respect to its proton configuration, but also one of its neu-
tron shedls is complete,

Now, to go on to the end of the period, there are only
twio more places where the neutrons can go: that is, on the

Tahle 2
PROPMISED NEUTRON DISTRIBUTION CHART
Alpha Edges of

Element M= pariicle Teirshedron Cube Octahedron lcosahedron

2Ha-4 2 2 Complele period

3-Li-7 4 - -]

4 Ba-b 5 2 a

5-B8-10 5 2 a

B-C-12 ] 2 ]

TM-14 T i 5

B-0-18 ;| 2 8 Complela proon shell

g-F-18 10 & i}
10-Ma-20 10 4 & Compleis parind
11-Ma-21 12 4 g ]
12-Mig-2d 12 4 L+ s
13-Al-27 14 4 ] 4
14.8]-24 14 i -} 4 Complals proson shall
15-P-31 16 4 ] B
16-8-32 1B ] ] ]
17135 18 4 -1 B
16-Ar-40 4 ] 12 Complele pariod
18-4-38 20 4 8 14 (1]
20-Ca-40 20 ] ] 10 (1]
2-Bo-46 24 4 ] 12 2
52-TI-48 28 4 & 12 4
23-Y-51 26 4 ] 12 6
24-Cr-52 28 4 ] 12 (]
5-in-55 30 4 & ¥ B
25-Fa-56 30 s i} 12 12 GComplete proton shail
27-Co-50 b - L 1 12 2
268-Mi-50 3 = ] 12 12 1
29-Cu-84 a5 —_ ] 12 12 5
A0-Tn-65 a5 - & ! 12 5
31-0e-70 &0 e A 12 12 10
32-Ge-71 ] — f 12 137 1"
13-As-TH 42 = ] 12 12 12
34-Sa-TH 45 == ] 12 12 16
35-Br-60 A5 _ ] 12 12 15
A6-Kr-84 48 - ] 12 — 30 Complaie period
37-Rb-B5 4B —_ ] 12 12 10
38-Sr-86 S0 — i 12 732 20
35-Y-BD 50 = .| 12 12 20
40-Zr-02 52 —_ (] 12 12 22
41-Mb-83 52 — 3] 12 T P
42-Mo-96 54 - L] 12 12 24
43-Te-a8 55 — ﬁ 2 12 25
Ad-Ru-101 &7 — 8 12 ¥ ar
45-Rh-103 1] - 6 12 12 28
A6-Pd-105 &0 —_ & 12 12 30 Complete praten shiell
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remaining two vertices of the inner alpha particle, This is
the configuration for 10-nean-20, the noble gas that ends
the first small pericd. A similar situation, in which the neu-
tran shells are completely filled, ocours with respect to the
noble gases 18-argon-40 and 36-krypton-84, the latter with
a slight perturbation.

Al iron, the inner tetrahedron ceases 1o exist as a config-
uration for the neutrons, though, as we know, the config-
uration appears again as a mode of emession in the alpha
decay of the heavier elements. Iran has an extraordinany
symmetry for both its proton and neutron configurations,
as shown in Table 2. Finally, at palladium, the symmetry is
periect and complete. The proton shells are entirely filled
and so are those af the neutrons. Note that the neutrons
abways remain on the inside of the nucleus, one level deep-
er than the protons. Their existence outside this realm is
precarious, where they have a half-life of only about 12
minutes,

The neutron configuration bevond palladium is struc-
tured on the same model, though it is not as simply repre-
sented since the figures making up the proton shells do no
close until B&-radon. Bul the continuation of the same sys-
tem all the way through the last natural efement can be
simply accounted for,

To close the case, let us take the last element, uranium,
How, one might ask, can we account for wranium-238, which
has 146 neutrons—considerably more than fwice the &
found in palladium? Recall that there were a few empty
spaces left over on the faces of the icosahedron, When the
octahedron was fit inside, its verfices took up anly & of the
20 faces, leaving 14 open. Counting both “halves" of the
uranium nucleus, that leaves 28 extra locations for the neu-
trons to fit symmetrically; 26 of them are used o creats
uranium-238, the preferred configuration. But uranium-240,
the heaviest isotope of the last naturally accurring element,
with a half-lite of 14.1 hours, takes up all those possible
places with its 148 neutrons,

Lawrence Hechi, a geometer by avocation, worked closely
with Robert . Moon to elabovate Moon's hypothesis for the
geametry of the nucleus.
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In tha deicn Sonsrucing by Giovans Toman 1o domorainatn Kephes
Pt sl SFaxial i 1110 00T BRI, b viETa0as of T UL 5005 0
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doubly & form ah eclahadion. Six graal cincas inlesc] Eply in B placas 1o
Forrms Tl virtecoics o A Culsl and douliy 0 B placas ower this faces of T ouba.
Fiflsan greal cesias inlemes S-81-§- s in 12 Iocatan, J-al-a-lme in 20
bocabions, and 2-8-5-I i 30 lecalions, forming Faspacivaly, (e versons
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& iz inlorasting Tt e Inlrahadion & nol oriquely dEsrined i this
constroction, bul is daraiees froe the vefces o the cuba
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Figure 15
PROBABLE LOCATION OF CARBON NELTROMNS
In the author's scheme, the sis newtrons in the carbon
rriclews are positioned a5 showa! two on the verfices
of the inner tetrahedron, four an the edge midpaints
af the I'arﬂrr tefrahedron fadich are the wbme ok the
face centers of the cube),

Figure 16
FROBABLE LOCATION OF THE OXYGEN-16
MELUTRONS ANMD PROTONS

Shown here are the kely locations of the eight neu-
tronns fapen) and eight profons (sodid) in the axygern-
16 nuclews. There s a newtrov on all six fces of the
cube and on two of the four vertices of the alpha
particle. Eight profons cover the eight vertices of the
cube,

dafines tha o grosth for Iseng sysiema, plards and anmaly sliss—
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“rﬂndhlﬂﬂhmmhﬂmm.wm
wranicaly us g e diving proporiion ralo s (WS + 112 o mppeosimately
1.E&18.
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e Supbiron” slactnon G0 e Bondng. WhyT Mo win Can S Lhal ihe Gynt
Bl of T ierr oriilal mighi B caused by the alphe paniche inide. For
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etk






